Primary presenile dementia slows the major positive component of the visual evoked potential to flash stimulation but does not affect the visual evoked potential to patterned stimulation. The progressive effect of Alzheimer's disease was followed in a 58 year old woman over three and a half years from the development of the earliest symptoms to complete mental incapacity. The pattern reversal visual evoked potential remained normal, but the flash visual evoked potential gradually slowed from 129 ms in 1981 to 153 ms in 1984. The severity of the abnormality of the flash visual evoked potential thus reflected the severity of the dementia. Electroencephalography, computed tomography, and psychometric tests indicated generalised cortical disease, but the results were not specific to dementia.
Introduction
Primary dementia of the Alzheimer type is a growing problem in our society as life expectancy continues to increase. We have previously reported that primary presenile dementia slows the major positive component of the visual evoked potential to flash stimulation but does not affect the visual evoked potential to patterned stimulation. 2 We present the results of different methods of assessment of a patient with progressive dementia who was followed up from the development of the earliest symptoms to complete mental incapacity. she was admitted in December 1980, aged 58. The depression was successfully treated, but an underlying primary dementia of the Alzheimer type was unmasked. Her memory and intellect progressively deteriorated, but her ability to cope socially was preserved for a year after discharge (table) .
We were fortunate in being able to follow the progressive effect of Alzheimer's disease on the visual evoked potential. The visual signals from the brain were recorded between scalp electrodes over the occipital cortex (02 and 01, international 10-20 system) and ipsilateral central reference electrodes (C4 and C3). The flash stimulus was produced twice a second by a Grass stroboscope (intensity 2, 68 candelas/m2/s). The pattern stimulus was an optically projected checkerboard of 280 diameter containing checks of 56 minutes of arc in 76% contrast that abruptly changed place (or reversed) twice a second. The unusual combination of a slowed flash visual evoked potential and a normal pattern visual evoked potential in Alzheimer's disease is specified by the difference in latency between the two (where latency is the time in milliseconds from the onset of the stimulus to the peak of the major positive component). The difference in latency in this patient exceeded the upper normal limit of 40 ms for her age group in July 1982 (table).2 The figure shows the gradual slowing of the flash visual evoked potential over three and a half years. It is remarkable that, despite this, the pattern reversal visual evoked potential remained normal throughout.
Interestingly, the amplitude ofthe pattern reversal visual evoked potential decreased with time ( figure) . The amplitudes of the flash visual evoked potentials varied but showed no consistent trend. Our previous results in patients with primary presenile dementia, however, have shown that dementia has a significant effect only on the lateftcy of the major positive component of the flash visual evoked potential and not on flash or pattern amplitude. The changes in amplitude in this patient are therefore unlikely to have been due to dementia.
Electroencephalograms in patients with Alzheimer's disease have shown a reduction ofbackground alpha activity (8-13 cycles/s) and an increase ofslow theta (4-7 cycles/s) and delta (less than 4 cycles/s) activity.3 Electroeacephalography in this patient first showed this complete picture in October 1983 (table). Psychometric and radiological investigations (table) both indicated organic impairment but did not confirm a specific diagnosis.
Discussion
We think this case is unique in showing the progressive increase in latency of the major positive component ofthe flash visual evoked potential from normal to grossly abnormal values. This provides clear evidence that the severity ofthe abnormality ofthe flash visual evoked potential is related to the severity ofthe dementia. The flash visual evoked potential seemed to mirror the social ability of the patient, the difference in latency reaching abnormal values when she could no longer cope alone (table) .
The normal pattern visual evoked potential indicates that the visual pathways up to the primary visual cortex are unaffected and that ophthalmic disease is not influencing the results. The slowed flash major positive component seems to reflect disease of the visual association regions ofthe brain. Sparing ofthe primary visual cortex with widespread posterior cortical disease has also been shown in Alzheimer's disease by positron emission tomography4 and postmortem histological studies.5
